Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001 -297777 

(43)Date of publication of application : 26.10.2001 



(51)IntCI. 

f • -• —: • 

(21 Application number : 2000-111750 



H01M 8/02 
H01M 8/10 



(22)Date of filing : 



13.04.2000 



(71) Applicant : MATSUSHrTA ELECTRIC IND CO 

LTD 

(72) Inventor : FUJU SATORU 

HADO KAZUHITO 
NUKURA JUNJI 
OBARA HIDEO 
NISHIDA KAZUFUMI 
KANBARA TERUHISA 



(54) MACROMOLECULAR ELECTROLYTE FUEL CELL 

(5 7) Abstract! 

PROBLEM TO BE SOLVED: To solve the problem of a 
separator plate in conventional solid state 
macromolecular fuel cell which is made of carbon plate 
on the surface of which, gas conducting groove is cut, 
that is, by this method, it is difficult to reduce the cost 
of material of the carbon plate and the labor cost for 
cutting process, and when a metal plate is used instead, 
as the metal plate is exposed to oxidizing atmosphere, 
electromotive efficiency is lowered due to erosion and 
dissolution of the metal plate when it is used for long 
period. 

SOLUTION: A film of noble metal or a conductive part of 
noble metal with the thickness of more than 30 &angst; 
and less than 500 &angst; is formed on the metal plate 
composing the separator. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To the anode and cathode which have been arranged in the location which sandwiches 
the hydrogen ion conductivity polyelectrolyte film and said hydrogen ion conductivity poly 
membrane The anode side conductivity separator in which the gas passageway for supplying fuel 
gas to said anode was formed, And it is a polyelectrolyte mold fuel cell possessing the cathode 
side conductivity separator in which the gas passageway for supplying oxidant gas to said 
cathode was formed. Either [ at least ] said anode side or a cathode side conductivity separator 
the group which becomes a front face from Au, Ru, Rh, Pd, Os, Ir, and Pt — it can choose — 
**** — the polyelectrolyte mold fuel cell characterized by consisting of a metal plate which has 
arranged the oxide part of one or more sorts of noble metals, or said noble metals even if few. 
[Claim 2] The polyelectrolyte mold fuel cell according to claim 1 characterized by covering the 
part except having arranged the oxide part of noble metals or said noble metals with a 
corrosion-resistant coat on the front face of an anode side conductivity separator or a cathode 
side conductivity separator. 

[Claim 3] The polyelectrolyte mold fuel cell according to claim 1 or 2 with which thickness of the 
oxide part of the noble metals formed in the front face of said anode side conductivity separator 
or said cathode side conductivity separator or said noble metals is characterized by 30A or more 
being 500A or less. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration and low-cost-izing of the 
endurance of the separator of the solid-state polyelectrolyte mold fuel cell system used for the 
power source for a portable power source and electric vehicles, a domestic cogeneration 
system, etc., especially a fuel cell. 
[0002] 

[Description of the Prior Art] The fuel cell using a polyelectrolyte makes coincidence generate 
power and heat by making the fuel gas containing hydrogen, and the oxidant gas containing 
oxygen, such as air, react electrochemically. Fundamentally, this fuel cell consists of the 
electrodes, i.e., the anode, and cathodes of the pair formed in both sides of the polyelectrolyte 
film which conveys a hydrogen ion alternatively, and the polyelectrolyte film. The aforementioned 
electrode usually uses as a principal component the carbon powder which supported the 
platinum metal catalyst, and consists of a diffusion layer having permeability and electronic 
conduction nature formed in the catalyst bed formed in the front face of the polyelectrolyte film, 
and the external surface of this catalyst bed. 

[0003] Furthermore, the fuel gas and oxidant gas which are supplied to an electrode leak outside, 
or around an electrode, gas-seal material and a gasket are arranged on both sides of the 
polyelectrolyte film so that two kinds of gas may not be mixed mutually. It unites with an 
electrode and the polyelectrolyte film, and these sealants and gaskets are assembled 
beforehand. This is called MEA (electrode electrolyte membrane zygote). While fixing this 
mechanically, the conductive separator plate for connecting adjoining MEA to juxtaposition 
electrically mutually at a serial depending on the case is arranged on the outside of MEA. 
Reactant gas is supplied to an electrode surface and the gas passageway for carrying away 
generation gas and surplus gas is formed in the part in contact with MEA of a separator plate. 
Although a gas passageway can also be prepared apart from a separator plate, its method which 
establishes a slot in the front face of a separator plate, and is made into a gas passageway is 
common. 

[0004] In order to supply fuel gas and oxidant gas to these slots, it branches in the number of 
sheets of the separator plate which uses piping which supplies fuel gas and oxidant gas, 
respectively, and the piping fixture which connects the branching place with the slot of a direct 
separator plate is needed. An external manifold is called for the type which connects this fixture 
directly from the charging line of a manifold, a call and the above fuel gas, and oxidant gas. There 
is a thing of the format called the internal manifold which simplified structure more in this 
manifold. An internal manifold prepares the penetrated hole in the separator plate in which the 
gas passageway was formed, and supplies direct fuel gas and oxidant gas for the entrance of a 
gas passageway to it from through and this hole even to this hole. 
[0005] Since it generates heat during operation, in order to maintain a cell in the good 
temperature condition, it is necessary to cool a fuel cell by cooling water etc. Usually, the 
cooling section which pours cooling water is prepared every one to 3 cel. There are a format 
which inserts the cooling section between a separator plate and a separator plate, and a format 
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which establishes cooling water passage in the tooth back of a separator plate, and is made into 
the cooling section, and many latters are used. It is the structure of a common layer built cell 
which the 10-200 eel laminating of these MEA(s) and separator plates, and the cooling section is 
carried out in piles by turns, and the layered product is inserted with an end plate through a 
collecting electrode plate and an electric insulating plate, and is fixed from both ends with a 
conclusion bolt In such a solid-state polyelectrolyte mold fuel cell, a separator plate has high 
conductivity, and its airtightness is high to fuel gas and oxidant gas, and it needs to have high 
corrosion resistance to the reaction at the time of carrying out oxidation reduction of 
hydrogen/the oxygen further. The conventional separator plate was usually constituted from 
carbon ingredients, such as glassy carbon and expanded graphite, by such reason, and it was 
produced by molding according [ cutting of the front face and the case of expanded graphite ] to 
a mold also in a gas passageway from it 
[0006] 

[Problem(s) to be Solved by the Invention] It was difficult to reduce the cost for cutting this with 
the ingredient cost of a carbon plate by the approach by cutting of the conventional carbon 
plate. Moreover, the approach using expanded graphite also has high ingredient cost, and is 
considered to be a failure for this utilization. It replaces with the carbon ingredient used from 
recent years and the former, and the attempt using metal plates, such as stainless steel, is 
performed. 

[0007] However, by the approach using an above-mentioned metal plate, since a metal plate is 
put to the ambient atmosphere of a with a pH of about two to three oxidizing quality in an 
elevated temperature, if it is used for a long period of time, corrosion and the dissolution of a 
metal plate will take place. If a metal plate corrodes, the electric resistance of a corrosion part 
will increase and the output of a cell will decline. Moreover, if a metal plate dissolves, the 
dissolved metal ion will be spread on the polyelectrolyte film, the trap of this will be carried out 
to the ion-exchange site of the polyelectrolyte film, and own ion conductivity of a polyelectrolyte 
will fall as a result. When the metal plate was used for the separator plate as it was and the cell 
was operated according to these causes for a long period of time, there was a problem that 
generating efficiency fell gradually. 

[0008] This invention aims at offering the separator plate which the separator plate used for a 
fuel cell is improved, it is made from the easy metal of processing, and corrosion and the 
dissolution are controlled as what maintains chemical inertness even if it puts the front face 
exposed to the gas to an acid ambient atmosphere, and has good conductivity. 
[0009] 

[Means for Solving the Problem] In order to solve the above technical problem the 
polyelectrolyte mold fuel cell of this invention The anode and cathode which have been arranged 
in the location which sandwiches the hydrogen ion conductivity polyelectrolyte film and said 
hydrogen ion conductivity poly membrane, The anode side conductivity separator in which the 
gas passageway for supplying fuel gas to said anode was formed, And it is a polyelectrolyte mold 
fuel cell possessing the cathode side conductivity separator in which the gas passageway for 
supplying oxidant gas to said cathode was formed, the group which becomes said anode side or 
one [ at least ] front face of a cathode side conductivity separator from Au, Ru, Rh, Pd, Os, Ir, 
and Pt — it can choose — **** — even if few, it is characterized by consisting of a metal plate 
which has arranged the oxide part of one or more sorts of noble metals, or said noble metals. 
[0010] At this time, it is desirable on the front face of an anode side conductivity separator or a 
cathode side conductivity separator to have covered the part except having arranged the oxide 
part of noble metals or said noble metals with the corrosion-resistant coat. 
[0011] Moreover, it is effective that the thickness of the oxide part of the noble metals formed 
in the front face of said anode side conductivity separator or said cathode side conductivity 
separator or said noble metals is 30A or more 500A or less. 
[0012] 

[Embodiment of the Invention] Fundamentally, the thickness of Au excellent in corrosion 
resistance, platinum group elements, or a conductive noble-metals oxide part is 30A or more 
5000A or less, and the separator plate of this invention consists of metal plates especially 
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formed by 30A or more 500A or less desirably. And this metal plate has the rib thru/or slot for 
forming a gas passageway by press working of sheet metal etc. 

[0013] The desirable separator plate of this invention consists of combination of the metal plate 
into which the above which has the rib thru/or slot for drawing fuel gas or oxidizing agent gas on 
the front face facing an electrode was processed, and the insulating sheet which has the 
elasticity committed as a gasket. The aforementioned insulating sheet works as a gasket which 
prevents that form the gas passageway which leads fuel gas or oxidant gas to a discharge side 
from the supply side in cooperation with the rib of said metal plate thru/or a slot, and fuel gas or 
oxidant gas leaks outside from said gas passageway. 

[0014] The metal plate which can form easily the rib thru/or slot which is excellent in the 
conductivity of stainless steel, aluminum, titanium, etc., and serves as a gas circulation way by 
press working of sheet metal etc. as a metal plate which forms a conductive compound coat is 
used. 

[0015] In order to form the coat which consists of the aforementioned noble metals, it is 
desirable to use rf spatter. However, it can also form by chemical vapor deposition, the 
galvanizing method, etc. 

[0016] moreover, the approach of using a noble-metals oxide as a target as an approach of 
forming said conductive noble-metals oxide coat and a noble-metals element — a target — ** - 
- the spatter under the ambient atmosphere which carries out and contains oxygen is desirable 
respectively. 

[0017] The above-mentioned noble-metals element or a conductive noble-metals oxide part is 
arranged to island shape on the surface of a metal plate in other modes. In this case, into the 
part in which the conductive compound coat of a metal plate is not formed, it is desirable that 
the corrosion-resistant coat is formed. Each area of the part covered to this island shape is 50 
A x50 A at least, and, as for the rate that that whole covering part occupies, it is desirable that 
it is 30% or more in surface ratio. 

[0018] Next, the example of a configuration of the fuel cell by this invention is explained with 
reference to drawing 1 - drawing 5 . Structural drawing used here is for making an understanding 
easy, and the relative magnitude or physical relationship of each element are not necessarily 
exact. 

[0019] Drawing 1 is the sectional view showing the important section of a fuel cell layered 
product typically, drawing 2 is the top view of the anode side separator plate, and drawing 3 is 
the top view of a cathode side separator plate. 

[0020] 10 expresses the electrode-electrolyte membrane zygote (henceforth MEA) which 
consists of the anode 12 joined to the solid-electrolyte membrane 11 by the both sides and a 
cathode 13, gaskets 14 and 15 arranged on the list by these peripheries. The anode side 
separator plate 21 and the cathode side separator plate 31 are arranged on this outside of MEA. 
Above-mentioned MEA10 and the above-mentioned separator plates 21 and 31 constitute a 
single eel, and the laminating is carried out so that two or more these single eels may be 
connected to a serial. The conductive metal mesh 16 and a conductive gasket 17 are inserted 
among the separator plates 21 and 31 every two eels, and the cooling section for letting cooling 
water pass consists of this example. 

[0021] The insulating sheet 27 shown in the metal plate 22 shown in drawing 4 and drawing 5 is 
stuck, and the anode side separator plate 21 constitutes it A metal plate 22 has in the center 
the array of two or more ribs 23 which while counters an anode and project in the main front- 
face side by press working of sheet metal, and, right and left, has the openings 24a, 25a, and 26a 
for fluid installation, and the openings 24b, 25b, and 26b for fluid discharge. On the other hand, 
the insulating sheet 27 is what pierced, processed and produced the sheet While forming the 
slot 28 which leads a fluid, i.e., fuel gas, to opening 24b for fluid discharge from opening 24for 
fluid installation a by sticking on the field which has the rib 23 of a metal plate 22 When it is 
made to stick to an anode, it functions as a gasket which prevents that fuel gas leaks outside 
from the aforementioned slot 28, and prevents that the fluid which passes along Openings 25a 
and 25b and Openings 26a and 26b further leaks outside. 

[0022] Two slot 23' by which the slot 28 formed in the front face of the separator plate 21 is 
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formed in the both sides of a rib 23 of the combination of the rib 23 of a metal plate 22 and the 
piece 29 of a rib of a sheet 27 makes fuel gas circulate. 

[0023] As shown in drawin g 3 , the cathode side separator plate 31 has in the center the array 
of two or more ribs 33 which while counters a cathode by press working of sheet metal, and 
project in the main front-face side, and is constituted from a metal plate 32 which has the 
openings 34a, 35a, and 36a for fluid installation, and the openings 34b, 35b, and 36b for fluid 
discharge, and an insulating sheet 37 stuck on the field which has the rib 33 by right and left 
The slot 38 which leads a fluid, i.e., oxidant gas, to opening 36b for fluid derivation from opening 
36for fluid installation a is formed in the cathode of this cathode side separator plate 31, and the 
front face which counters. And a sheet 37 functions as a gasket which prevents that the fluid 
which passes along Openings 34a and 35a and Openings 34b and 35b leaks outside while 
preventing that oxidant gas leaks outside from the aforementioned slot 38. 
[0024] Four slot 33' by which the aforementioned slot 38 is formed between ribs 33 of the 
combination of the rib 33 of a metal plate 32 and the piece 39 of a rib of a sheet 37 makes 
oxidant gas circulate. 

[0025] Thus, if a separator plate is constituted combining the insulating sheet which pierced with 
the metal plate which formed two or more ribs by press working of sheet metal, and was 
processed, the magnitude of the slot for fluid channels is changeable only by changing the 
configuration of an insulation sheet 

[0026] The cross-sectional area of the passage formed in the above-mentioned example 
between the ribs 33 which are the gas passagewaies which stand in a row into the slot 38 of the 
cathode side separator plate 31 is 3 times the cross-sectional area of the passage formed 
between the ribs 23 which are the gas passagewaies which stand in a row into the slot 28 of the 
anode side separator plate 21. Therefore, the rate of flow of oxidant gas can be made larger than 
that of fuel gas. 

[0027] In the upper example, although the anode side conductivity separator plate and the 
cathode side conductivity separator plate were produced independently respectively, an anode 
side conductivity separator plate and a cathode side conductivity separator plate consist of one 
separator plate, and they can also be considered as the configuration whose field side of one of 
these is an anode side conductivity separator plate and whose field side of another side is a 
cathode side conductivity separator plate. 
[0028] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
[0029] (Example 1) The electrode catalyst which supported the platinum particle with a mean 
particle diameter of about 30A 25% of the weight to acetylene black was prepared. The ethyl 
alcohol dispersion liquid of perfluorocarbon-sulfonic-acid powder were mixed to the isopropanol 
dispersion liquid of this catalyst powder, and it was made them at the shape of a paste. With 
screen printing, this paste was printed to one field of a carbon nonwoven fabric with a thickness 
of 250 micrometers, and the electrode catalyst bed was formed. The amount of platinum 
contained in the obtained catalyst bed was adjusted so that 0.5mg/cm of 1.2mg /of amounts of 2 
and perfluorocarbon sulfonic acid might be set to 2 cm. In this way, the anode and cathode of 
the same configuration were produced by forming a catalyst bed in a carbon nonwoven fabric. 
[0030] These electrodes were joined to both sides of the core of the proton conductivity 
polyelectrolyte film which has a somewhat larger area than an electrode with the hotpress so 
that a catalyst bed might touch an electrolyte membrane side, and the electrode / electrolyte 
zygote (MEA) was produced. The proton conductivity polyelectrolyte film used here thin-film- 
izes x= 1, y= 2, m=5-13.5, and the perfluorocarbon sulfonic acid that is n**1000 in thickness of 
25 micrometers in a degree type. Moreover, the perfluorocarbon sulfonic acid mixed by the 
catalyst bed is the same compound as said electrolyte membrane. 
[0031] 
[Formula 1] 
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[0032] Next, the production approach of a conductive separator plate is shown. As shown in 
drawing 3 f 2,8mm of **** and the rib 23 with a height of about 1mm were formed in the center- 
section 10cmx9cm field of stainless steel SUS316 plate with a thickness of 0.3mm by press 
working of sheet metal in 5.6mm pitch. Subsequently, Au was formed in this front face by the rf 
magnetron sputtering method at the thickness of 0.2 micrometers. It is satisfactory even if it 
uses DC sputtering system. Au metal plate was used for the target In membrane formation 
conditions, argon atmosphere, rf power 300W, and membrane formation time amount made 
substrate temperature the temperature requirement for 200 degrees C from un-heating for 85 
minutes. In addition, before the aforementioned film production, the substrate was cleaned by the 
reverse spatter and removed the surface natural oxidation film (also in the following examples, it 
is the same). 

[0033] Various kinds of noble-metals element coats were formed similarly. The membrane 
formation conditions of these noble-metals element coats are shown in Table 1, respectively. In 
addition, all targets used the corresponding noble-metals element plate. 
;0034] 
[Table 1] 
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[0035] The openings 24a, 25a, and 26a for fluid installation and the openings 24b, 25b, and 26b 
for fluid discharge were formed in the metal substrate 22 which consists of stainless steel which 
formed the noble-metals element coat as mentioned above. Subsequently, the insulation sheet 
27 made of phenol resin with a thickness of about 1mm shown in drawing 5 was stuck on the 
field in which said noble-metals element coat of a metal substrate was formed, and the anode 
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side separator plate 21 was produced. The insulation sheet 37 made of phenol resin with a 
thickness of about 1mm was stuck on the field which formed the openings 34a, 35a, and 36a for 
fluid installation, and the openings 34b, 35b, and 36b for fluid discharge in the metal substrate 32 
processed similarly, and formed said noble-metals element coat in it, and the cathode side 
separator plate 31 was produced. 

[0036] The laminating of the 50 eels was carried out to above MEA combining these separator 
plates, and this laminating eel was concluded by the pressure of 20 kgf/cm2 with the end plate 
and conclusion rod made from stainless steel through the collecting electrode plate and the 
electric insulating plate. Since gas will leak and the contact resistance of conductive members 
will also become large if this bonding pressure force is too small, the cell engine performance 
becomes low. Moreover, since an electrode will be damaged or a separator plate will deform if 
the bonding pressure force is too large, it is important to change a bonding pressure according to 
the design of a gas circulation slot. 

[0037] In addition, the part which needs gas seals, such as a gasket, MEA and a separator plate, 
a separator plate, and a gasket, a separator plate, secured seal nature by applying silicone 
grease thinly, without reducing conductivity not much. 

[0038] Here, noble metals are expensive ingredients. Therefore, for low-cost-izing of a fuel cell, 
it is required for the thickness of a noble-metals element coat to be small. Then, the thickness 
dependency of a contact resistance value was examined about Au coat The result is shown in 
drawing 6 . Measurement sandwiched the stainless steel disk with a thickness [ in which the 
noble-metals coat was formed to both sides ] of 5mm with carbon paper from both directions, 
and was performed by carrying out the seal of approval of the pressure by the pneumatic 
cylinder. As an example of a comparison, the contact resistance value of only the stainless steel 
disk which does not form the noble-metals element coat was also shown. 

[0039] The contact resistance value decreased with the increment in thickness. In order to use 
it as a separator of a fuel cell, in the pressure of 20 kgf/cm2, it is required for a contact 
resistance value to be two or less 10m ohm-cm. This condition can be fulfilled when thickness is 
30A or more. On the other hand, in 500A or more of thickness, the contact resistance value was 
converged on about 1 constant value, and the fall of a contact resistance value was not 
accepted in the thickness beyond this. Therefore, considering cost, 30A or more 5000A or less is 
considered that are desirable and 30A or more 500A or less is suitable. 

[0040] In this example, the noble-metals element coat of 200A of thickness by Au was formed. 
Here, the engine performance was compared by making into the example of a comparison the 
fuel cell using the separator plate which consists of stainless steel SUS316 plate which does not 
carry out surface treatment. The fuel cell of an example and the example of a comparison was 
held at 85 degrees C, and the air which humidified and warmed the hydrogen gas humidified and 
warmed so that a 83-degree C dew-point might come at an anode side so that a 78-degree C 
dew-point might come again at a cathode side was supplied, respectively. Consequently, the 
open circuit voltage of 50V was shown at the time of no-load [ which does not output a current 
outside ]. The continuation generation-of-electrical-energy trial was performed for these cells 
on condition that 80% of fuel utilization rates, 40% of ratios of oxygen utilization, and current 
density 0.5 A/cm2, and time amount change of output characteristics was shown in drawing 6 . 
Consequently, the cell of an example 1 maintained the cell output of about 1 200 W (25V-48A) 
over 8000 hours or more to an output declining with the passage of time, as for the cell of the 
example 1 of a comparison. 

[0041] In the same service condition as the above, the cell output when the first stage (10 hours 
after a start up) and operation time pass for 8000 hours was investigated about the cell using 
the metal separator plate which has other noble-metals element coats. The result is shown in 
Table 2. 
[0042] 
DTable 2] 
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[0043] Although this example showed the case where gas circulation slots were two or more 
parallel straight lines, various deformation, such as structure which connects the manifold hole of 
a center section and an outside manifold hole in the middle of the gas circulation slot which 
connects gas discharge side opening from gas installation side opening like the husks of a snail in 
preparing two or more bends in a curled form gas circulation slot, is possible. 
[0044] Moreover, in this example, as a metal substrate of a separator plate, although SUS316 
was used, other stainless steel, aluminum, Ti, etc. can be used. 

[0045] (Example 2) In this example, the noble-metals element coat was formed on the metal 
substrate of a separator plate at island shape. If the point which made membrane formation time 
amount 0.2 - 1 minute was removed, it is the same conditions as an example 1, and the island- 
shape noble-metals element coat 2 was produced on the metal substrate 1. The area of each 
aforementioned island-shape noble-metals element coat 2 is 2 0.04mm, and the percentage that 
these whole occupies is 50% in surface ratio. What was produced as mentioned above is usable 
as a conductive separator plate also in this condition. However, it heat-treated at 250 degrees C 
in air further for about 1 hour. Consequently, the corrosion-resistant coat 4 with which the part 
which is not covered with an island-shape noble-metals element coat consists of a metallic 
oxide grew. For example, when aluminum is used as a metal substrate and an aluminum oxide 
coat uses Ti as a metal substrate, a titanium oxide coat grows as a corrosion-resistant coat, 
respectively. Moreover, when stainless steel is used as a metal substrate, a chrome oxide coat 
grows as a corrosion-resistant coat by performing chemical treatments, such as a nitric acid. 
The chemical resistance of the metal substrate of a separator plate improves sharply with these 
corrosion-resistant coats. 

[0046] The fuel cell was held at 85 degrees C, the metal substrate which carried out surface 
treatment as mentioned above was used for the separator plate, the same fuel cell as an 
example 1 assembled, the air which humidified and warmed the hydrogen gas humidified and 
warmed so that a 78-degree C dew-point might come at a cathode side supplied, respectively so 
that a 83-degree C dew-point might come at an anode side, and a continuation generation-of- 
electrical-energy trial performed on condition that 80% of fuel utilization rates, 40% of ratios of 
oxygen utilization, and current-density 0.5 A/cm2 as well as an example 1 . The class of a metal 
substrate, a noble-metals element coat, and corrosion-resistant coat and the relation of a cell 
output when the first stage (10 hours after a start up) and operation time pass for 8000 hours 
are shown in Table 3. By introducing a corrosion-resistant coat, it became possible to make 
aging of output voltage small. 
[0047] 
[Table 3] 
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[0048] (Example 3) This example carried out the noble-metals element coat similarly in the 
configuration of an example 1 except having used the oxide of a conductive noble-metals 
element The production approach of a conductive noble-metals oxide coat was shown in Table 
4. In order to form an oxide, it formed by the reactant spatter which used the mixed gas of Ar 
and 02. 



[0049] 
[Table 4] 
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RuO, 


300 


40-400 


RhO t 


300 


85-900 


OaO, 


300 


60-600 


WO, 


300 


50-500 



j£flt*# ttVMft 200% Ar/<V20/10»ocfn 

^XT/t?— 300W JftKttH 10irin 



[0050] In the same service condition as an example 1 9 the cell output when the first stage (10 
hours after a start up) and operation time pass for 8000 hours was investigated about the cell 
using the metal separator plate which has a conductive noble-metals oxide coat The result is 
shown in Table 5. 
[0051] 

[Table 5] 




ttJArW) 



Ru0 2 1180 1150 

Rh0 2 | 1145 1110 

OsO, 1160 1115 

IK> 2 1165 1135 



[0052] (Example 4) This example carried out the island-shape noble-metals element coat 
similarly in the configuration of an example 2 except having used the island-shape conductivity 
noble-metals oxide. Every time the production approach of a conductive noble-metals oxide coat 
removed that membrane formation time amount was 2 minutes, it performed it like the example 
3. 
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[0053] In the same service condition as an example 2, the cell output when the first stage (10 
hours after a start up) and operation time pass for 8000 hours was investigated about the cell 
using the metal separator plate which has a conductive noble-metals oxide coat The result is 
shown in Table 6. 
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[Table 6] 


It ft: 1ft 
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! wxmm 


RuO z 


1120 




1080 


RhO, 


1065 




1050 


OsOj 


1100 




1065 


IrO, 


1105 




1075 



[0055] 

[Effect of the Invention] Since it can use according to this invention as mentioned above without 
replacing the cutting method of construction of the conventional carbon plate as a separator 
plate and carrying out cutting of the metallic materials, such as stainless steel, large cost 
reduction can be planned at the time of mass production. Moreover, since a separator plate can 
be made much more thin, it contributes to miniaturization of a layer built cell. Furthermore, in 
order that the corrosion resistance of a metal substrate may improve by forming a noble-metals 
element coat or a conductive noble-metals oxide coat on the metal substrate of a separator 
plate, the output stability in the long-term drive of a fuel cell can be improved. Moreover, in 
order that 30A or more 5000A or less, and 30A or more desirable 500A or less and very thin 
thickness may accumulate and the thickness of a noble-metals element coat or a conductive 
noble-metals oxide coat may be alike, low-cost-izing is possible. 



[Translation done.] 
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